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(54) DISPLAY HAVING DIFFRACTION GRATING PATTERN 

(57)Abstract 

PURPOSE: To provide a display which is extremely 
bright at the time of observation, is wide in expressable 
color range including medium tint, is capable of 
expressing delicate differences in colors, easily realizes 
gradation expression in spite of using a binary device 
such as electron beam exposure device, is well moldable 
in a duplication stage and permits easier duplication. 
CONSTITUTION: The respective diffraction grating cells 
2 of the display formed by disposing plural pieces of the 
cells 2 of very small diffraction gratings (gratings) on the 
front surface of a plate substrate 1 are divided into 
plural regions. The respective regions are composed of 
the diffraction gratings varying in inter-grating spacings 
at the same grating angle within the same diffraction 
grating cells. The area ratios of the respective regions 
are set and the inter- grating spacings of the diffraction 
gratings of the respective regions are set in accordance 
with the first data for producing the display body. 
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[4*|tR*<DttB] 

[if**i] ¥-m#0mtfi<bmwiz s «/J\<fBSHI^ 

H-B8r«ms^a>+-C(4. ttTA&tfB— e«7IM 
*<Jtfc « BSr tS^iCcfc U £ ft/* L % 

•Sl*T % WFl3#«l«a)lalSr«^(D»^raH$»S-r-Scfc 
3 1- L fc C <h *4MR&r«B«r«?/<5r - 

[If** 2] ¥®tt<7)St5oa®fc. «/J\ftBISr»* 

I3J: y»/***i*-r-f X^U-f Icfclxr. 

W-B8r*W-fe;u«>*-ci** ft^flJSA^-Tft^fHPB 
Ml«|C*B*r#m::J: y#««««ttu 

ttnefr«tta>BttJt*K£-r«&*r=« «te# 

[S**3] firlBit**! *fc(*»**2f::E«<Dlsl 

**B»r»*/<$^:/«T*r*x:7u-f. 

[if**4] firER**l *fcf*»*9I2f::EBfl!>B- 

Sr IS * / < £ - > s m f & x -f x 3f u -fi c as t \ r , 

- (!)' (V 

tc/£L. ^ : (HlSfS!!^ (0-1 (DM*^^) > r : UlSf 

[|f**9] TOEBSrtt* -b;pfc LT. Slt^<D0Sf 

if** 8 (Dl\-ftifr i flHzEtKDBSHtFyv**— 
[MiaiMiMM!] 

[0001] 

\z % «/h£B8r»* (^fU-^-f 36>€>3&-S-b;u* 

y. w=«*i»a)8B«S3&tff«)-ciB*<. *fc+Hfe* 

l**B«T»**i:ttlz % BTt6B#Sfi^<D2te<r/\V 

x*Bi*Ttm£Bfl<B«icji9ree. i^tsu 



[if** 5] f(riBlf**l *fcfiif**2lcIBi£<&[5] 

rSl\x. WEftBSftt^Mz^^^fli-rftBSrtt^CDB*! 

E«B«f«7-b;u«flldt'r«B8r«70!)ftJK«Kfb$-& 
Scfc 3 lz Lfc C £ B««HF/<* 

[|f**6] S*E»S<Dfi«$2ffi#*U flirSte* 

nin& LTfej£B±T?ff«<B*mfi*a«-r*2aw£ 

WR***3f=LfcCi«*«i-r*B*ai J&txLB 
*as©t^*iAM *l=E«<0BJm^/<*->£;&-r 
^■r^X^U>To 

[IS** 7] «rE2««a>«t*t-e*toffi»a)jtt % ft 
ftB±a)2««a)ja^&*«-r*4'iBfeoja*-e<D**i 

* If** 6 f =E»0> Bft <*->£*-fS7^x:f 

[it** s ] nrcBSf t «?bm t <d jt t 

LT. TEarca6r5t\r#Ial»r»*-fejua)BB**tii — 

7 s -f a * 3 iz l fe c t znm t -r an** 3 * t 

I4B** 5 rcEttOB&r»^/<^— x ^ 
[»l] 

-^—) sin "[«,]■ 
cos©/ \ d / 

*3f=LfcBJr*T/<*->S<nr4^X^U-f fzB 
[0 0 0 2] 

^«**ifc-7 ; -<x^u^*^<ffiffi*tvT^rt>^o 

-f&yj&t LTfi. "^gBBB 60-156004 

l=B*S;fcTl**J: 3 

[0003] SiS-ett. «il««^if-AB*» 
Wi*hfcx-YXf-9»i**r, Sffio^tS 
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r#"C^5. -e-O^I*. 1 988^1 1fl25BI:7 

7"Ou**ifc "#SftflFtiJBg->'jy;u§#m2 7 6, 4 
[0 0 0 4] tC5T\ COTJ^&Iemte^-A*— 

x IS x X J: -5 & fi ( r 1 1 -5 tt m 05 £ 1? Pp^S 
*<fc-5„ 

[OOOS] £fc. ls]tfteT<&gS*£M8>-f -SCtt.*: 
[ooo6] mft^iW-^ttt^Vfr-h^ 

(*. (R) , a (G) , # (B) ©36$ 

«x«. ^ (r) a>fe<o*-£ssi-f -x-i-x^ 

U-fJi©®S©2/3At»|tlz«:y, ftoTg§?l$<DSS 

[0007] llSfft^A^->$^-rS7;U*7 
— ■ -r-CX^U-flCfcUT. IsHifCR, G, BU)3fifl3 
*/u£liffi<!:LT!li£££Si*SC,h 09x 

i*^ (r> 0>&o>?t-£mm-?&mizte^ f-f^^w± 

©S««)2/3A<aiSfcl-*-5ci:l*t*.5A/«)c:i:. U 

[0008] Ch*-C«)R, G, B<D3fe£l 

IVC. R. G, BI=ffl^S3-D(0iRg$®»-C?^A,T? 

T?#5 3ft^©rto?icfci,©aLA^*-c#^ 
m-co>&mmifTi£=> c<t in, 

[O O O 9] 

[#SHiJ&<#2feL«fc5i:-r-Sgg] W±©«fc5l^ t*3fc<D 

^iz j: 5«gi= *> i+ * m&'&mo) £ ma *< & 
y. *f=a : fSS3tSMro«fcoft2fiT/^-i'x-e<DffS 
fitem?* y . itaemicifT y . 

[0 0 10] **EI*JiE<0«fc5fcFp1&£#!»T.5fc«> 

Je)»&:fea>Si*t>£8iT?#Si:*i::. m^Sgftggila) 
2{B^WX£m*TtEiliSSi*<t§{Ilc|tg-C-#. L 



[0 0 1 1 ] 

[iSe£fi?*t 4 *=*><*>¥&] xiBOBWS^-T-Sfc 
t-oso *>e.js*-b;i,$saiiiais-r*r:ti=<fcyfe 

*tt*^s-r«fc4txomi ©Tc^-^jcs-^ixr. 

[OOI 2] if*«2l=5t*j£-r*f!^-CI*. «H 

m&*-iz)H&&om®izftmu n-avrWHuum 

+r-li, te^gA<|p]-T-te*PigilA<Jlfc£@Srl&^|:: 
«fcy=&fIM£<ij£U f^X^U-f*»^gt5fctt 
©SI 1 <r>7t=r— Z f=S-3l^t\ «-^lt«)Satfc$SS-r 

[ooi 3] se>iz % n^src^js-r^fi^-ef*, ji 

[OOI 4] i§*^4i:»js-r-5^-c»*. ±IH 
it*^i ■£tzit&mm2izmmo)®tiift : ¥-'** ->&m 

[ooi 5] m*m5izMfc-fzftmr'it. ± 

1BH3JUS 1 *7tl*P*«2 lzlBea>lsl*f«^/<$ 
•T*fcto«>m2©7C7 J — ^(cS-3t>r. #|5]Sfft^-tr/U 

ztmz^ ?4 x^i/-f*#*frs-r*fctorom3a>7c 

0>ft8.fr$LVcZithii r> \z LTt^S. 
[0 0 1 6] #(C±|2tga<DS^*2^Jai: 

23eg$S^"T'6«fc5l=LrUi, 0 CtDti^, 2^JgE<0 
■5-ti-e*iO)®S«Difc$, feJS@±O2S6fi<0^t,a^ 

[OOI 7] *fc. ±IBIsl»r«^-CD^<!:fe^RSi:<D 

ittur, TlH*lcS•^t^r#|5l^r^& ; f : ■b;^©w**^ 

[OOI 8] 
[SS2] 
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tztzL. n : Is]&fa^ (0-1 . r : Is]#r 

[0 0 1 9] *P,fz. J:EHtt*^-«z;ut Lt, jEttB 
[0020] 

[ftffl] Sot, BMM f::ttJ&r*£Mafl«r*?'< 
>£*?-&^x:7u.<|cfci%-ci;J\ T^x^U-f 

*f*£tts-r&*:#>0>mi otzt— *ics-3i\t\ #^ 

&<X2& 0 

[0021] *t % a&ig2iz*ifcT&§twG>®mft=? 

§8^**:#<&&1 cd^-$ic^-3i\-c\ «B80>b« 

[oo2 2] B*a3fecfei;if*a5fc»j6-r« 

[0 0 2 3] *fc % »*3B4fcJ:tf»*a5fC»JK-r* 

f*. ±EO+PrflfeSSlz||-r*«tt*fflxfc±, tVx 
[0 0 2 4] *6ic, a±0)»5ll*, ©Sr»^<oai*<b 

2 Bss*<qrB&B?BB%SB 
y. *fc«»fcfeit4gg*fcn-r*«®tsstffcy. 
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16 CT. #ffi«0)ffi»Jt*KS-r*C4:lcJ:y % 

[0 0 2 6] ccoJg^. S^-e^^*F^feO)ffiHtt. ft 
[0 0 2 7] ±B©J:9*#**(cai-5l\fc** 
[0 0 2 8] B1I4, *£Bf::<):«jRltaaBffltKF/< 

[0029] ?t£t>ib % *mmmo>®mft*'<2->& 

Si^ill^ ft'J*ttB8rflt?- (ifU— x-f 

^cticcty^trt^o 
[0030] ecu* #4r;u2li % bk <*0y-ei*2 
o) o«*rz»WL. B— - b;u2(04»t?l*, ft^ftgj&t 
- C^nntfAtttBffttmzj: y ««««BAL 

rt^-Se fit, s^mch** r-f x^u-r*i*^g 

-*-£*:#><D^1 CDtc-t— £ C^yU*^— • 4r) leg 

*OB»r*?a)«mM«B«DrcKS LTl^, 
[003 1] £fc* #4r;i/2(7>*(Dfc-sao^a)-b;u2 

M-t&tztbom 2 Oft?— *lz&-3i\x. &-kj\,2%m 

otc^— >i=»-5t^r. j &-b;u2*«^-r^[5isrft^o 

*«*Bttl=*fc**fcy % SL<lif^^l/^*ft 
*^S-r*fc«)<D^2CD7c J r-^rcS^or. #-b;U2 

[0 0 3 2] S1T*I*. #t/U2^2lIfl) 
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[0 0 3 3] LTI*. ■ 2 1=5%*- J: 3 

fcfefiig±-e. ff^O't'lHfe^SiK-f -5 2;gg£gRf [0 0 3 5] mA = d (s i na+s i n£) 

S^SKLTl^,, C©i»$. 2-3fl)^JSt05-f'tl-? ? *lO fc*£U A : mWOb (Alt*) OTiSft. d : ft+TSM. 

ss©j±£, fegia±fl)2jfigro^A^sa'r-5+r B t ife » : eiw*©Ai*«a. # : m^nifir^oaiitftg 

[0034] 8l*.fi. «iWc5 0 0nm()5»It6 0 "TS. 

O nm(©aSgi:«:*«fc3l^ TIEOSIcScJ^r. 23 [0 0 3 6] -7j. -fe;U2 icfcl^T. la]8H&^©gi|S.!: 

SCOft^lS^igS-rSi:. 0 2 0>feg|ga>ia#--ta>£: te?-r.8R3i:<D.H:i: LTtt, TlBSIcS-^t^TlHl^fjt^a 

T©fi4<, 2 0(DHigE<D®ghtlzJ:-3TSS'e#5. C t 1 -*' *>«fc-5l=L-C^-&„ 

<DB#. Hift p t q ©J±*t, •t+L-r^iO^JgEroffiaibi:^ [0 0 3 7] 

L<<CS<fc5l3-r-5. Sot. @1 © r T j 0>m»0>& [St3] 

t>= ( - ) sin 2 ( — - - ) sin f — ») 

\k i V A, cos©/ \ d / 



In r fifc y £-3 =fc <& fc -5 . 
[0 0 3 8] ;? : @St3!i^ (0~1«®Si:5) . r : 

[0039] 03i*. ^-fx^u-firjSffl-t 

;u 2 1= S3 it 4 SSf ft^f a>II4g <t tt^lBH t CJtt l= «t £ E 

[0040] S3 leaser. Emft+ommafift+mm 
i : 2 0Jt^ic isisfa&^a^fiits&y, f©fii>s> 

[004 1] fcfc. |3flt Dflgpi&gSi: LTIH^UT 

**Tl»*Ci:l=«a-r*) . 
[0 0 4 2] 

[0 0 4 3] £fc, •K«T?®»r18 ; f$»^-rSftfe<D«i: 
LTIi, JiST^©S'S:*2O(Dj«H0)g-e« ; f-*^fiE-r 
(@3<DIHgptOgpi=ffiS-r-Si:C5^ 

[0 0 4 4] @4I*. ^©©MiaTfjEJBflMfcOlaiarte^- 

[0045] @4ir^-r«fc5i-. xnmwoiBiiKft+'i 



^X^K-CIt 0Oa.t*« ; j : -|§g3fcgS^<B2<i7 i /W 
XSfflLN-CtftSA^WflE-efcy. L^^Sfi&SSXg 

[0 0 4 6] Ul±roj:3l=«fiELfc*IIJ6e9<Dli]»fft^- 

2-3<D^Jstic#igu ^— b;u2©*7?i4. ft^fsgtf 

£-*-«C£lcJ:ij. 2O(0«iJa<DlHJtFf*SJSlt**JfflL 
[0 0 4 7] £fc. TrH-X^U-f ±©ffi§* i oo%*r 
<^-5<T-#5 <&f?l$<Dlpj-&*;!>tg*3fg|::fc.6) „ 

[oo4 8] ^-r x^u-r*{**ffs-r-sf=«> 

#«)TSSBrSI'5:fe<D«5H$ c j:y-^j£<T?^§, -ffc 

[0 0 4 9] SSf-Hli, *HJ6«<Dlsier<&^/^-> 

G, B(D3fe$l HfrSft*©-? ^X^U-f "PI*. 
R, G, BlZffit%S3-3<0jStg^^-C^T?T'#S3 

*mmmo>T4 x^u-<-ei*. ft** y ta^RTfli 

fcfeOBSH ***IICI£ If -5 - 1 *<T? # S . 
[0 0 5 0] £fc. ^<X^U-f*«:$^g 

-T •Sfctfxom 2 ©tcx— $ izg-^^r. =&-fe;u2$«sE 
scti=«ty. #-fe^2sa«-r5isi«Tft ; f : <»e*@t» 
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comao^^-^izS-^^T. 2 as? 

[oo5 2] rttfcft. ***«OT f -<x^u-f-ei* % 
^ -f X 3f u *{* SffS-T & fc #>(D 7c £ £: § x - £ Izg 

[0 0 5 3] Sfclcg-fc. fiLtOVflfct, laJ&Tl&^OSg 

[0 0 5 4] ±&Ltz±5lz % «Xlt«a>B«f«?/<^ 

— V***-*^* X^U-fl4 % ft-fe/U2$ 2O0««|Z 

#WU tr;u2 0*r*i*. «?ftA*tH---eft?fl 
B^*ft*0Sf»^fZcfcy2o<3r>ii«$«dEL. f^x 

T. #-b^2«BA-r«B8r«TOB«j:«7BRI^O 

[0 0 5 5] JSot, %a>£?ttB*a>»j|l*tff&*i« 
[0056] (a)tt3f£0)7^7-'f^X^WP 

tt. *Bft*»»r*fc»fc % *&*c»r, G f B<D 
3fe£i LTi«(^l H***^LTl^fcCi:36x 

(R) OfeO^^a^-S^lcf^ T-fX 
7ls*±<Dmm&2/3&mtklz%:&G)\z3jLT. *n 

«£i oo%^S!iicffi3ci:^T-#^fc«). g*3{g<D 

[0057] (b) ft&<DZ?j\,*^- .f<fX^^-e 
I*. B«Icr, G, B(D3fe(B-tr;u£i jfict LtijftJ 

sat*ct*#^ta^ -w^is^ cr) o>fe<7)^£ 



Ett*^©##A<»Wttl::fcy % ffioTi>*x 
**«t^fcttBWa>«»tt*«BBt3Ef:*Ofc»LT. * 

Bifcfc«fcoT4 s Bft*a«LTl**fc*>. BSHM 1 ©** 

^is-K-r&ci^-e^ x>7f?x*(D^tt*iRi± 

[0058] (c) ft3fe<DR, G, B0)3fe?1ffli:t 
S-r-rX^U-fCI*. R, G, B(Z^l\^3OC0^S^ 
^*^^T?Tr^i>3ft^(D^fflJ|C&4$5HL^S^-e 

B±^*«rtic**isHa)fe36<±Ta«-r * c isfttpf b 

[0059] (d) B8rfe?-0«?mM£fl40finiff 
l:«St*«fe» % BC*3&ft7t««ttft?BB-C 

C0060] (e) «-bib2«*«r«B8f«70IMI 
itt^BHOitTfBBSaa-eSifc^- H8r«ffa># 
*#*-tt**T!MBB«*«Br*r±^|B£fc 

[0061] (f) UL±a>mmit+ ®vm=?a>&£ti* 
i=B-r«tt»*M-c*y % x>7Rx«o>*a-c?ttffifc 
[0062] (s) Bft^Ott?mM£IMK:CDit& 

<. *«**ictaLru*. *&ip§i*jLiBigss 
[0 0 6 3] (a) ±B3Slfc«-ctt % -fe/utLTSUi? 

[0 0 6 4] fir, -fe;u<t Ltaiiot^Sii^ 
»*f=tt. B«r*T-4sA,«tt«rcEB-r«Bl=5ltB* 
B»+*(&B36tft<ft5fc^ *<D#f£lf-r*X^L/-f<& 

[0065] (b) ±IBHS6«gi?tt, x-f x^u-f^u 

<fct\, 

[00 6 6] (c) ±iSHJSWr*(i. -fe;u£LT. x-r 
x^u>r*f**f^ffi-rsfci6(DS|i Otc^t— 
T. 2O0)BJg{a)ffi»a;*B«fztt^-r*i:*^ 20 
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■f ■5f=tt<D!g3a>5uT-$l:rS-3^-i:. #-fe;u2 
(C«^t%r, 2O«)fiJaa)!s]SrftiF<0ffi ; fr B , IPraS^«JIC 

[oo6 7] (d) ±Ese»ffii-ci*» •b)v&2'oo><mm 
iz&m-t&m&iz-o^TmwLtzi)^ ztuzmz-r. 

«fc ?C3 -3 w-h©isgsjg«-r sjg^i=o^-c 

[00 6 8] 

T-te^F«3PilA<ftfc$II]STf&^l:: «fc y #^ia£«J$ U t 

&mtz&tT. &nmo)Mmit&m&L. &tz&&iz& 

ex. T4Z.yi"(*&.*:ttmir&tz)t><r>%2 0>itT- 
[@i] 



"HirlS^Pliroit^^tS-a:. * Zlz&Wlzfc tr. 

[@3] HHjfe^icfcit^inififis^-/^— vs^-r^T? 
mt^mmtoittz^iBM^tso^ito-m^-tw- 

E0. 

[0 4] SHJfienicfclt-SlHlSrft^A^-l/^^-r^^ 

[##<Diftl38] 
i ■■■»*. 2 •••■fe;u. 
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